pimelic acid.
The cultural characteristics of strain shown in Table 1 were observed after two weeks of incubation at 28°C. The aerial mycelia were white (colorless) to gray on agar media and gray colored on oatmeal agar. Melanoid pigments were produced on peptone -yeast extract -iron agar but not on tyrosine agar.
Physiological Characteristics
The physiological characteristics of strain DO-45 are shown in Table 2 . The temperature range for
.growth and the pH range for growth was observed after cultivation of 2 days and the action upon milk Table 3 .
These characteristics of DO-45 shown in Tables 1, 2 7H2O per liter of tap water. The pH of media was adjusted to 7.0 prior to sterilization. Using the above basal medium, the effect of carbon and nitrogen sources in the fermentation medium was investigated in test tubes at 28°C for 5 days.
As trioxacarcins were present in both mycelia and culture filtrates, their amounts in whole broth were determined as follows. To 4 nil of the culture broth in a test tube, 2 ml of acetone and 2 nil of ethyl acetate were added, and mixed vigorously. After centrifugation at 1200 xg for 10 minutes, a portion (usually 10 td) of upper layer was applied on a silica gel plate and developed with ethyl acetate saturated with 0.1 M phosphate buffer (pH 7.0). The amount of each component of trioxacarcins was determined by measuring the intensity of fluorescence at 475 nm with excitation at 400 nm using a Shimadzu CS-900 chromatoscanner.
None of the nitrogen sources added singly to the basal carbon source medium containing 60g soluble starch and 10 g glucose per liter of the medium showed substantially higher total amounts of trioxacarcins than the control (10 g corn steep liquor). However the amounts of each antibiotic component produced varied greatly. The control (10 g corn steep liquor) was chosen as the nitrogen source, for it gave good production of all three components and we wanted to obtain all three components. The effect of carbon sources was examined using corn steep liquor as the nitrogen source and soluble starch was selected as the carbon source for the production of all the components. Data of fermentation experiments are summarized in Tables 4 and 5 .
Using the fermentation medium designed from data of the above experiments, a large scale fermentation (30-liter jar fermentor) was carried out and the time course of a typical fermentation is shown in Carbon sources were 60g soluble starch and 10 g glucose per liter of medium. (fig/ ml) . The medium consisted of 0.2g MgSO4.71-I20, 2 g citric acid, 10g K2HPO4, 3.5g NaNH4HP04-4H20, 5 g glucose, 1 g Casamino acids, 2 g yeast extract, 50 mg tryptophan and 50 mg arginine per liter of tap water (pH 7.0 prior to sterilization).
Growth was automatically recorded with the Biophotorecorder (Toyo Kagaku Sangyo, Japan) at 37--C. Table 6 . Trioxacarcin A showed strong activity against Grampositive bacteria, while weak activity was observed against Gram-negative bacteria. Trioxacarcin C showed a similar antibacterial spectrum, but its activities were slightly weaker than trioxacarcin A.
Trioxacarcin B showed only weak activity against Gram-positive bacteria and no activity against Gramnegative bacteria.
The effect of trioxacarcin A on the growth of Bacillus subtilis is shown in Fig. 3 . Growth was inhibited by I pg per ml and increasing concentrations showed more extensive effect on growth. Thus 5 jig per ml produced cell lysis indicating bactericidal activity.
The acute toxicities (LD30) of trioxacarcins were calculated from the number of survivors at 14 days after a single intraperitoneal injection into ddY mice. The LD,p of trioxacarcins A, B and C were 1 mg/kg, 100 mg/kg and 2 mg/kg, respectively. T/C<0.5 considered significant antitumor activity. Drugs were injected intraperitoneally 24 hours after tumor implantation.
Increase of life span (%) was calculated from the average life span of the treated mice and that of the control mice.
Criteria: Increase of life span (%)>20 considered significant antitumor activity. Antitumor activities were examined as described in the previous paper.') For comparison mitomycin C was similarly administered intraperitoneally to a group of test animals. As shown in Tables 7   and 8 , trioxacarcins A, B and C exhibited antitumor activities against murine tumors. The therapeutic effectiveness was higher for multiple dose treatment than for single dose treatment. The effectiveness of trioxacarcins was not as strong as mitomycin C except that trioxacarcin B showed almost the same activity against leukemia P388 as mitomycin C.
